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http://dx.doi.org/10.1016/j.hkpj.2012.12.Abstract Missed appointments (MAs) constitute a challenge for clinicians and clinical admin-
istrators. This study assessed the rates of MAs and their impact on cost, efficiency, and
patients’ recovery. A 3-year retrospective audit was conducted in a Nigerian outpatient phys-
iotherapy clinic. Data were gleaned on socio-demographic and clinical variables related to
MAs. Efficiency was calculated as current asset divided by current liability; while total revenue
loss due to MAs was calculated as a product of the total of MAs and per treatment cost. Of 930
appointments, 79.2% were MAs. MAs for first, second and third treatment schedules were
26.1%, 34.1% and 32.3%, respectively. The proportion of MAs was higher among females
(80.3%), the elderly (>65 years) (90.6%), patients with neurological conditions (91.3%) and
appointments in the month of December (94.3%). If the per treatment schedule cost is $10,
a 79.2% MAs rate will result in $7370 revenue loss and 737 lost opportunities to treat patients.
MAs lowered efficiency by 79.0%, with an efficiency ratio of 0.21. If MAs slow a patient’s
recovery process by 2 days, then 79.2% of MAs could potentially impact patient recovery time
by 1474 days. MAs for outpatient physiotherapy are a momentous challenge and signify impor-
tant losses in terms of cost, efficiency and recovery time for patients.
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31Introduction
Nigeria was conducted. An MA was defined as a scheduledA missed appointment (MA) is an appointment where
a patient does not show up at all, or comes to re-book or
notify staff of a cancellation [1,2]. On the part of the
patients, failure to keep scheduled appointments is
believed to adversely affect their treatment outcome,
recovery time, and quality of life [3,4]. Failure to keep
scheduled clinical appointments is reported to disrupt clinic
workflow, stimulate negative clinician attitudes, hinder the
delivery of optimal quality care, and cause premature
discontinuation of clinical services [1,5,6]. In addition,
several studies have shown that failure to keep scheduled
outpatient appointments results in a myriad of ineptitude,
disorganization, and ineffectiveness [7e10], underutiliza-
tion of facilities [9], a potentially long waiting list [8],
a waste of human resources, and inefficiency [8,11].
Previous investigators have implicated a number of
socio-demographic and health factors associated with MAs
[7,12e15]. A study by Hull et al [14] suggested that failure
to keep an appointment was related to both institutional
and patient factors, while Collins et al [16] highlighted
patient characteristics, extrinsic, and organizational
factors as the three main reasons for MAs among patients.
(From earlier studies, patients’ characteristics included
patient age, sex, ethnicity, experience at first visit or
return visit, health-belief factors and social deprivation)
[7,12,17]. Treatment cost and clinic environment [17,18]
were considered to be organizational factors, while forms
of payment, insurance type, source of referral, trans-
portation, and proximity were extrinsic factors [12,13].
MAs have been studied in most medical outpatient
facilities with varying prevalence rates. The degrees at
which the different factors predispose to MAs vary from one
setting to another [1,19,20]. For example, 4.5e6.5% of
consultations booked in the United Kingdom are reported to
result in missed appointments [10,21,22]. A study from the
USA reported that nearly one-fifth of physical therapy
appointments were missed [4]. In a study by Worsfold et al
[13], it was reported that 41% of patients scheduled for
physiotherapy treatment did not show up for their first,
second, or subsequent appointments.
MAs are believed to constitute a significant challenge for
clinical administrators of outpatient physical therapy
clinics because they reduce the number of appointment
slots available and clinic revenue [4]. Anecdotally, MAs are
commonplace in outpatient physiotherapy clinics in
Nigeria. However, the implication of MAs on cost, efficiency
and patients’ recovery in physiotherapy has not been put
into empirical perspective. The objective of this study was
to evaluate the rates and pattern of MAs at an outpatient
physiotherapy clinic and also to assess the impact of MA on
cost, efficiency, and patients’ recovery.Materials and methods
A retrospective audit from 2006 to 2008 of patients who
missed their clinic appointments at the tertiary referral
outpatient physiotherapy department of the Obafemi
Awolowo University Teaching Hospitals Complex, Ile-Ife,follow-up appointment that a patient did not show up for or
come to re-book. Data were collected on patients’ socio-
demographic (including age, sex, location of their resi-
dence) and clinical (first appointment, number of missed
appointments and month of appointments, diagnosis and
source of referral) variables. Data from patients who con-
tacted the physiotherapy department record unit in
advance to cancel their appointment or reschedule and
those with incomplete information were excluded from the
study. Ethical approval for this study was obtained from the
ethical review committee of the Obafemi Awolowo
University Teaching Hospitals Complex. Permission from the
records administrators of the physiotherapy department
was also obtained before the study commenced.
Data analysis
Data were summarized using descriptive statistics of
frequency and percentages. Inferential statistics of the Chi-
squared test of association was used to analyse the influ-
ence of clinical and demographic characteristics on MAs
with level of significance set at 0.05.
Computations
The computation used included:
 Outpatient physiotherapy revenue (OPR) Z total
number of appointments per treatment schedule cost.
 LiabilityZ OPR e revenue generated from the patients
that kept their appointments.
 Assets Z OPR e revenue generated from the patients
that missed their appointments.
 Total revenue loss due to missed appointment was
calculated as a product of the total number of missed
appointments and per treatment cost.
 Efficiency ratio Z current asset (actual number of
patients served)/current liability (the number of
patients that could have been served).Results
A total of 1069 case files were reviewed; however, only 930
files contained complete information on MAs. MAs
comprised 79.2% of all appointments. Table 1 shows the
pattern of MAs in the outpatient physiotherapy depart-
ment. The rates of first, second and third follow-up
appointments missed were 26.1%, 34.1%, and 32.3%,
respectively. The rate of MAs was higher among female
than male patients (80.3% vs. 78.2%), the elderly
(>65 years; 90.6%), patients with neurological conditions
(91.3%) and in the month of December (94.3%), but the
difference did not reach statistical significance. MAs were
prevalent among patients who were not residents in the
same location as the clinic (84.0%), and patients referred
from consultants (88.4%) and GPs (79.5%). The Chi-squared
test revealed that the location of the patient’s residence
and source of referral were significantly associated with
Table 1 Pattern of missed appointments in the outpatient
physiotherapy department
Frequency Percentage Chi-square p
Gender:
Male 367 78.2 1.608 0.205
Female 370 80.3
Patient’s residence:
Within town 506 76.1 5.363 0.021
Outside town 231 84.0
Source of referral:
Consultant 199 88.4 23.353 0.001
GP 383 79.5
Physiotherapy 41 66.1
Self 122 71.8
Type of condition:
Orthopaedic 334 75.9 5.704 0.058
Neurological 217 91.3
Paediatric 186 81.6
Age group:
<18 years 151 65.1 3.064 0.216
18- 65 years 441 82.0
>65 years 145 90.6
Month of appointment:
January 64 90.1 18.432 0.072
February 118 93.0
March 61 84.7
April 101 90.2
May 44 91.7
June 78 87.6
July 72 84.7
August 72 94.1
September 36 97.3
October 43 81.1
November 62 85.0
December 82 94.3
Yearly distribution:
2006 298 90.6 15.470 0.001
2007 251 92.6
2008 188 60.0
Table 2 Estimated outpatient physiotherapy revenue
from 2006 to 2008
Month Year 1 Year 2 Year 3
2006 2007 2008
January $240 $190 $280
February $590 $250 $430
March $270 $180 $270
April $390 $310 $420
May $60 $150 $270
June $290 $300 $300
July $190 $320 $340
August $340 $230 $190
September $210 $130 $30
October $170 $140 $220
November $250 $230 $250
December $290 $280 $300
Total $3290 $2710 $3300
Outpatient physiotherapy revenue analysis: (if per treatment
schedule cost $10), then outpatient physiotherapy
revenue Z total number of appointments  per treatment
schedule cost (i.e. $10).
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a significant reduction in the annual rate of MAs from 2006
to 2008.
Table 2 shows the estimated outpatient physiotherapy
revenue from 2006 to 2008. The total estimated OPR from
2006 to 2008 was $9300 (if per treatment schedule cost is
$10). The annual estimated OPRs were $3290, $2710, and
$3300 for 2006, 2007, and 2008, respectively. The liability
and assets resulting from MAs from 2006 to 2008 are pre-
sented in Table 3. If the per treatment schedule cost is $10,
a 79.2% MA rate will result in a $7370 increase in total
liability. The annual estimated liabilities were $2980, $2510
and $1880 for 2006, 2007, and 2008, respectively. The
annual estimated assets were $310, $200, and $1420 during
the same period.
Table 4 shows the monthly and annual efficiency ratios
resulting from MAs. From the study, 79.2% MAs yielded
a total efficiency ratio of 0.21. Consequently, MAs lowered
efficiency by 79.0%. The annual efficiency ratios resulting
from MAs were 0.09, 0.07, and 0.43 for 2006, 2007 and2008, respectively. Of 930 appointments, the 79.2% MAs
observed in this study resulted in 737 lost opportunities to
treat patients. If an MA slows the patient’s recovery process
by 2 days, then a 79.2% MA rate could potentially impact
patient recovery time by 1474 days.
Discussion
This study assessed the rates of MAs and their impact on cost,
efficiency and patient recovery. This study showed that 79.2%
of all appointments at the outpatient physiotherapy clinic
weremissed. The rate observed in this study is higher than the
5e55% prevalence of MAs in medical outpatient clinics from
previous studies [10,23e26]. Failed appointments at
community and university medical clinics have been reported
to range between 10% and 30% [27]. Some other studies have
revealedanMAprevalencerateof3e80%,basedonthe typeof
clinic and characteristics of the patient population [28]. The
factors leading to MAs from overseas’ studies may not be the
same as the ones in Nigeria considering the peculiar
constraints, such as poverty, long-distance travel to access
healthcare facilities, and incessant industrial actions.
MAs are reported to vary between clinical specialties
and geographical regions [10,23e25]. Vasey [12] observed
that 14% of physiotherapy patients did not return for
follow-up outpatient appointments. Worsfold et al [13]
reported that 41% of patients scheduled for physiotherapy
treatment in the USA did not show up for either their 1st,
2nd or subsequent appointment. This study found that
nearly one fifth of physical therapy appointments were
missed [4]. This study found the rates of missed first,
second, and third follow-up appointments were 26.1%,
34.1%, and 32.3%, respectively.
Based on the findings of this study, MAs tend to be more
common among the elderly (>65 years) and patients with
neurological conditions, although the results did not quite
reach statistical significance. MAs were also higher among
Table 3 Cost implications of missed appointments
Year 1 Year 2 Year 3
2006 2007 2008
Liability
January $220 $170 $30
February $540 $250 $130
March $250 $160 $60
April $350 $280 $220
May $50 $150 $130
June $270 $270 $240
July $160 $300 $260
August $320 $220 $180
September $200 $130 $20
October $130 $110 $190
November $200 $210 $210
December $210 $260 $210
Total $2980 $2510 $1880
Assets
January $20 $20 $250
February $50 $0 $300
March $20 $20 $210
April $40 $30 $200
May $10 $0 $140
June $20 $30 $60
July $30 $20 $60
August $20 $10 $10
September $10 $0 $10
October $40 $30 $30
November $50 $20 $40
December $80 $20 $90
Total $310 $200 $1420
Liability Z outpatient physiotherapy revenue e revenue
generated from the patients that kept their appointments.
Assets Z outpatient physiotherapy revenue e revenue gener-
ated from the patients that missed their appointments.
Table 4 Monthly and annual pattern of efficiency ratio
resulting from missed appointments
Year 1 Year 2 Year 3
2006 2007 2008
Efficiency ratio
January 0.08 0.10 0.89
February 0.09 0.00 0.90
March 0.04 0.11 0.80
April 0.10 0.10 0.48
May 0.17 0.00 0.52
June 0.07 0.10 0.20
July 0.16 0.06 0.24
August 0.06 0.04 0.05
September 0.05 0.00 0.33
October 0.24 0.21 0.14
November 0.20 0.09 0.16
December 0.00 0.07 0.30
Total 0.09 0.07 0.43
Efficiency ratio Z current asset (actual number of patients
served)/current liability (the number of patients that could
have been served).
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clinic. A higher MA rate was observed for referrals from
consultants and GPs compared with self-referral and
referral from a physiotherapist. Similar to the findings of this
study, previous studies have implicated a number of socio-
demographic factors, such as the patient’s age and gender
[7,29,30], proximity to the clinic [12,13,29,30], and an
appointment in the month of a religious festivity, spring and
fall [31e33] for failed appointments in medical outpatient
clinics. Healthcare provider-related factors associated with
MAs include the insurance type, source of referral (consul-
tant, GP, self) and the waiting time for an appointment
[29,34], among others.
MAs are a perennial problem for clinicians and clinic
administrators as they cause scheduling conflict, interrupt
the continuity of care, decrease manpower productivity
and increase cost [2,30,35]. In this study, the total esti-
mated revenue of the physiotherapy clinic for the time
period was $9300 (if the per treatment schedule cost is
$10), so a 79.2% MA rate will result in $7370 liability. The
asset during the time period was $1930. This implies that
only 20.8% of the total revenue is an asset to the clinic.
Furthermore, from the study’s result, the zero assetsrecorded in some months may not be unconnected with
industrial strike actions that often happen in the study
environment. In this study, costing was estimated from
financial and social perspectives. The financial cost of
missing an appointment has been described as the
providers’ loss of income because of a lower reimburse-
ment than that achievable without non-attendees [30].
However, in a healthcare system (as was the case in this
study) where the mode of imbursement for care is
prepayment or prepaid income (upfront payment), the
providers incur both liability in credited income and loss in
revenue generation to MAs that cannot be replaced by
other patients on the waiting list or walk-in patients
seeking same-day care. When there is high rate of MAs in
a prepayment scheme, especially where there are no
incentives or penalties for missing an appointment, the
liability in the clinic revenue is high. This results in limited
assets and will affect the total revenue accrue from service
to the clinic management. Unlike the prepayment regime,
where the provider has already generated revenue
(comprising asset and liability), the fee-for-service or
postpayment schemes provider will lose revenue to MAs
that cannot be replaced by walk-in patients seeking same-
day treatment or another income-generating activity. In
this study, prepayment by the patients constitutes a direct
medical cost. Direct medical costs are defined as the value
of healthcare resources (e.g., tests, drugs, supplies,
healthcare personnel, and medical facilities) that are
consumed with respect to the prevention, diagnosis, and
treatment of disease or injury, as well as with respect to
the provision of an intervention, including costs related to
side effects or other current and future consequences [36].
The social cost of MAs is the liability component of the OPR
resources resulting in a lower efficiency ratio and lost benefits
to the patient. Bech [30] described social costs as unused or
misusedpersonnel time, equipment andward capacity, among
other variables; and further explained that failure to redeploy
34 C.E. Mbada et al.vacant resources caused by patients who missed their
appointments represents social costs equal to the opportunity
costs of unused or misused resources. The opportunity cost is
the lost value that could alternatively have been produced
with these resources, e.g. another patient could potentially
have benefited from treatment [30]. From the result of this
study, a 79.2% MA rate yielded a total efficiency ratio of 0.21.
Consequently, MAs lowered efficiency by 79.0%. From the
perspective of loss of productivity, this is an indirect cost
incurredbytheemployer.Thisperspective ismostappreciated
in the fee-for-service or per-case schemes operated in private
clinic settings. The outcome of this study is similar to previous
reports that showed that MAs lead to a gamut of inefficiency
and wastefulness, under-utilization of facilities, interruption
of continuity of care, premature discontinuation of clinical
services, scheduling conflicts and increase costs [2,7e11,30].
Patients who schedule clinic appointments and fail to
keep them have a negative impact on the workflow of
a clinic in many ways [1]. The 79.2% MA rate observed in this
study resulted in 737 lost opportunities to treat patients.
This is in line with the suggestion by Dockerya et al [37] that
patients’ non-attendance of appointments results in the
poor management of clinics, with vacant appointments
leading to wasted time, poor utilization of medical, nursing,
and clerical staff time; and extended waiting list times
because the patients who did not attend are given repeat
appointments. William and Pepper [4] reported that MAs
reduce the number of appointment slots in which patients
can be served and has the potential to increase recovery
time. Lee et al [2] reported that the non-attendance of an
appointment negatively impacts a patient’s recovery time,
productivity and learning opportunities. From the results of
this study, MAs were estimated to potentially negatively
impact patient recovery time by 1474 days (if an MA slows
the patient’s recovery process by 2 days).
Limitations of the study
This study provides the first analysis of MAs and the impli-
cations on cost, efficiency and patient recovery for a public-
funded tertiary-referral outpatient physiotherapy clinic in
Nigeria. The rate of MAs found in this study may have been
under- or overestimated, however, because of the covert
factors that cannot be gleaned from a retrospective study.
The total number of cases in this retrospective analysis does
not represent the total number of cases seen in the clinic
during the study period but the case charts available con-
taining the information required. The current study milieu
operates under the prepayment scheme; therefore, the
results of this study may be limited in their external val-
idity. The $10 per treatment schedule cost used in this study
was for the purpose of analysis and does not reflect the
actual direct medical cost payable by patients attending
the clinic. The results from this study may provide the basis
upon which policy relevant to reducing MAs and improving
access to physiotherapy services in Nigeria can be made.
The generalization of the findings to other publicly-funded
physiotherapy clinics in Nigeria should be treated with
caution because the study was conducted in an outpatient
physiotherapy clinic only. Anecdotally, the modus operandi
of the outpatient clinic where this study was carried out issimilar to other tertiary publicly-funded physiotherapy
clinics in Nigeria. However, this study’s findings on the
detrimental effect of MAs in terms of cost, efficiency, and
patient recovery may provide a platform for future clinical
audits in physiotherapy in Nigeria.
Conclusion
MAs for outpatient physiotherapy represent a momentous
challenge and signify important losses in terms of cost,
efficiency, and recovery time for patients.
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